The Fermilab Main Rine. serves as iniector for the Tevatron at 150 GeV/c and is a source of-120 GeV/c protons for antiproton production. discusses the Main Ring performance--intensity, reliability, and efficiency--during the present Collider run. emittance and emittance growth, both transverse and longitudinal, and the impact of Main Ring losses on the Collider experiments.
Intensity
The intensitv of the Main Rine for antimoton production has averaged about 1.6 pulse over the past few months, with peak performance around 1.8 x 1010 ppp. The cycle time for antiproton production has been reduced to 2.6 seconds (from 2.8 seconds in 1987).
While it might be popsible to reduce the cycle time to 2.4 seconds, there are difficulties in coping with remanent field problems and a number of ramped devices which presently do not recover as quickly as the main bus. require substantial retuning when changing from antiproton production to setting up for filling the Tevatron for Collider operation. Therefore, the efforts toward increasing the antiproton production rate from the present 1385 cycles per hour are concentrated on accelerating more than one Booster batch in the Main Ring and targeting them one at a time at whatever rate the stochastic cooiing systems in the Antiproton source will permit. Studies are being carried out towards this end; the operation is complicated by the r f bunch-narrowing manipulations carried out at extraction.
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Shortening the cycle time further would likely Reliability The most significant downtimes caused by the Main Ring have been magnet failures, of which there were seven during the first seven months of this Collider run. Of these, five were of the newer U3 style dipoles which are essential parts of the overpasses at BO and DO. twice the strength of normal dipoles, but the failures are attributed to construction problems rather than to the power dissipation. Similarly, the longitudinal emittance of the beam extracted from the core affects the Main Ring efficiency due to the limited momentum aperture. majority of the antiproton extractions from the core use a 1.0 eV-sec bucket area. less beam is extracted, while for larger buckets, the transfer efficiency drops. intensity for the first 0 . 5 sec in the Main Ring for two transfers, one with a 1.0 eV-sec bucket, and another with 1.4 eV-sec. The ordinate scale is from 0 to 6 x 1010 antiprotons. The initial spike is partially instrumental (overshoot). These transfers were from a large core. The overall Main Ring efficiency for transfers to the Tevatron must also include the coalescing efficiency. The coalescing efficiency for antiprotons is typically 90-100%; f o r protons, the efficiency is a strong function of how much beam is being coalesced. Another papera discusses the coalescing performance in more detail.
Emittance Growth Main Ring. For protons which are injected into the Tevatron, the horizontal emittance almost doubles. This is not presently a concern, since it is desirable to have large proton emittances in the Tevatron3,4. The emittance growth of antiprotons is smaller, about 25%. Longitudinally, there is also some emittance growth; this growth is presently limiting the effectiveness of the bunch narrowing operation during the antiproton production cycles. It is not a significant factor in the coalescing for injection into the Tevatron.
There is some transverse emittance growth in the
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Conclusions the 1988-89 Collider run have improved significantly relative to the previous run. The losses, while reduced, are still a concern for the experiments. The transfer efficiency for antiprotons, for large cores o r when extracting more of the core, is limiting the Collider luminosity.
The Main Ring efficiency and reliabilty during
